Body size dissatisfaction among young Chinese children in Hong Kong:a cross-sectional study by Knowles, Gemma et al.
 
 
Body size dissatisfaction among young Chinese
children in Hong Kong
Knowles, Gemma; Ling, Fiona Chun Man; Thomas, G Neil; Adab, Peymane; McManus,
Alison M
DOI:
10.1017/S1368980014000810
License:
Other (please specify with Rights Statement)
Document Version
Publisher's PDF, also known as Version of record
Citation for published version (Harvard):
Knowles, G, Ling, FCM, Thomas, GN, Adab, P & McManus, AM 2015, 'Body size dissatisfaction among young
Chinese children in Hong Kong: a cross-sectional study', Public Health Nutrition, vol. 18, no. 6, pp. 1067-1074.
https://doi.org/10.1017/S1368980014000810
Link to publication on Research at Birmingham portal
Publisher Rights Statement:
Copyright © The Authors 2014
Available online: http://dx.doi.org/10.1017/S1368980014000810
Eligible for repository under CUP policy at time of initial publication
General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.
•	Users may freely distribute the URL that is used to identify this publication.
•	Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•	User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•	Users may not further distribute the material nor use it for the purposes of commercial gain.
Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.
When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.
If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.
Download date: 01. Feb. 2019
Body size dissatisfaction among young Chinese children
in Hong Kong: a cross-sectional study
Gemma Knowles1, Fiona Chun Man Ling2, G Neil Thomas1,3, Peymane Adab1 and
Alison M McManus4,5,*
1Department of Public Health, Epidemiology and Biostatistics, University of Birmingham, Birmingham, UK:
2Department of Physical Education and Sport Sciences, University of Limerick, Limerick, Republic of Ireland: 3Institute
of Public Health, Social and Preventive Medicine, Mannheim Medical Faculty, Heidelberg University, Mannheim,
Germany: 4School of Health and Exercise Sciences, University of British Columbia, 3333 University Way –
ARTS127, Okanagan, Kelowna, British Columbia, Canada, V1V 1V7: 5Institute of Human Performance, University
of Hong Kong, Hong Kong SAR, People’s Republic of China
Submitted 30 July 2013: Final revision received 24 March 2014: Accepted 3 April 2014: First published online 20 May 2014
Abstract
Objective: To determine the potential predictors of body size dissatisfaction in
Chinese children.
Design: The Child’s Body Image Scale was used to assess body size perception
and dissatisfaction. BMI was calculated from objectively measured height and
weight. Predictors of body size dissatisfaction were examined by logistic
regression analysis.
Setting: Hong Kong, China.
Subjects: Six hundred and twenty children (53 % boys, aged 6·1–12·9 years) from a
state-run primary school.
Results: Female sex (adjusted OR (AOR)= 1·91; 95 % CI 1·32, 2·76), age
(AOR= 2·62; 95 % CI 1·65, 4·16 for 8–10 years; AOR= 2·16; 95 % CI 1·38, 3·38
for > 10 years), overweight (AOR= 6·23; 95 % CI 3·66, 10·60) and obesity
(AOR= 19·04; 95 % CI 5·64, 64·32) were positively associated with desire to be
thinner. Size misperception was a strong predictor of body size dissatisfaction,
irrespective of actual weight status (AOR= 1·90; 95 % CI 1·02, 3·54 for
overestimation; AOR= 0·43; 95 % CI 0·27, 0·67 for underestimation).
Conclusions: Body size dissatisfaction is prevalent among Chinese children as
young as 6 years. Female sex, age, overweight, obesity and overestimation of size
were associated with increased desire to be thinner. These ﬁndings emphasise the
importance of preventing body image issues from an early age.
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A high prevalence of body size dissatisfaction (BSD) has
been reported among adolescents in the USA and
Europe(1,2) and, more recently, in Asian countries includ-
ing China(3–5). In cross-sectional and prospective studies of
adolescents and young adults, BDS is predictive of low
self-esteem(6,7), depressive symptoms(3,7–10), sleep dis-
turbance, stress and low conﬁdence in social situations,
often irrespective of actual weight status(4,11).
Until recently BSD was thought to emerge during
adolescence(12,13), but new research suggests that children
develop concerns about their size at a younger age(1,14–16).
A positive association between BMI and BSD has been
observed in UK South Asian children as young as 5 years
of age(14). Children as young as 4 years have expressed
negative attitudes towards a ‘fat’ body shape(15) and BSD is
associated with restrained eating by the age of 9 years(17).
In a population-representative study of Hong Kong
(HK) adolescents, signiﬁcant sex differences in body size
misperception were reported(3). Girls were more likely to
misperceive their body size than boys. Sex differences in
BSD have also been reported in 9–10-year-old children in
Beijing in the north of China(18). These sex differences may
be indicative of a culture in which it is socially acceptable,
perhaps even desirable, for boys to be relatively large,
while girls feel the pressure to conform to the ‘ideal thin’
physique. Whether these patterns exist in young HK
Chinese children is currently unknown.
As the prevalence of childhood obesity in China and HK
converges towards that of Western countries(19,20), it
becomes increasingly important to understand the extent
of body image concerns and predictors of BSD in this
population. Therefore, the aim of the present study was to
Public Health Nutrition: 18(6), 1067–1074 doi:10.1017/S1368980014000810
*Corresponding author: Email ali.mcmanus@ubc.ca © The Authors 2014
determine the extent and potential predictors of BSD in
young HK Chinese children.
Methods
Participants and study design
Participants were HK Chinese children, aged 6·1 to 12·9
years (mean age: 9·2 (SD 1·7) years), from a government-
run primary school in HK. All children in all year groups
were eligible to take part. Of a possible 660 children, 620
(95 %) are included in the present study (53 % male).
The 5 % of children excluded from the present analysis
were either absent on the day of measurement or did not
provide body image and/or anthropometric data. All
procedures were approved by the Hong Kong University
Hospital Authority Cluster West ethics committee and
written parental consent and child assent was obtained for
all participants.
Anthropometric measures
Children attended the session barefoot and in light clothing.
Height was measured in duplicate to the nearest 0·1 cm
using a portable stadiometer (Invicta 2007246, Leicester,
UK). The average of the two readings was used in the
analysis. Weight was measured to the nearest 0·1 kg using
Tanita bio-impedance scales (Tanita TBF-410, Japan). BMI
was calculated (kg/m2), and weight status (underweight,
normal weight, overweight, obese) was deﬁned according
to the age- and sex-speciﬁc criteria of the International
Obesity Task Force (IOTF)(21) that are based on data from
six countries including HK. These international reference
data, as opposed to local reference data, were chosen for
the present study primarily because the BMI range covered
by the categories of the Child’s Body Image Scale (CBIS)
is known to represent the BMI distribution of the IOTF
reference data(16). Moreover, use of the IOTF deﬁnitions
facilitates comparison with existing studies.
The Child’s Body Image Scale
The CBIS, a body image assessment tool for young
children, consists of seven gender-speciﬁc photo images
of children ranging from very thin to obese(1). For the
present study, the CBIS was translated into Chinese and
administered on a class-by-class basis, following anthro-
pometric measurements. All children were informed that
there were no right or wrong answers and were assured of
the conﬁdentiality of their responses. Chinese-speaking
researchers were present to check understanding of
the task, provide assistance as needed and ensure that
children did not communicate with their peers while
completing the questions. Children were asked to indicate
their perceived size (‘Which child looks most like you?’)
and their ideal size (‘Which child would you most like to
look like?’). Accuracy of body size perception was calcu-
lated as the discrepancy between actual and perceived
body size (actual minus perceived), giving a score ranging
from +6 to − 6. A positive score indicates underestimation
of one’s actual body size; a negative score indicates
overestimation of actual body size; and a zero score
indicates accurate estimation of actual body size. BSD
was calculated as the discrepancy between perceived and
ideal body size (perceived minus ideal). Positive scores
were interpreted as desire to be thinner, negative scores
were interpreted as desire to be larger, and a score of zero
was interpreted as satisfaction with current body size.
The main advantage of the CBIS is that each photo
corresponds to a known BMI percentile range, originally
based on the National Center for Health Statistics’ 1979
reference data (ranging from the 3rd to the 97th percen-
tile)(22), and more recently mapped onto the UK90 and
IOTF standards(16). This feature allows one to assess the
accuracy of a child’s perception of his/her own body size,
which is not possible with most other scales (for example,
Stunkard’s rating scale(23)). The CBIS is a valid measure of
size perception in girls as young as 7 years and boys as
young as 8 years, and is a good measure of BSD in both
boys and girls aged 7–12 years(1). Test–retest reliability of
the CBIS is also supported in this age group(16).
Statistical analysis
The χ2 test and Student’s t test were used to examine age
and sex differences in participant characteristics and CBIS
scores. Logistic regression analyses were used to calculate
adjusted odds ratios (AOR) for desire to be thinner, desire
to be larger and satisfaction with current size (dependent
variables in three separate models), with age group,
gender and actual weight status entered as dependent
variables in model 1. Model 2 was further adjusted for
perceived weight status. All analyses were performed in
the statistical software package PASW Statistics 18. Statis-
tical signiﬁcance was considered as P< 0·05.
Results
Participant characteristics
Children who were excluded from the analysis (5 %) were
signiﬁcantly younger than those who did provide valid
data (mean difference − 1·5 years, P< 0·001), but were
similar in terms of BMI (based on data for nineteen of the
forty children excluded from the analyses). Girls and boys
were similar in terms of age, height and weight (Table 1).
A larger proportion of boys were overweight or obese
(28·5 % of males v. 17·4 % of females) and fewer boys
were underweight (6·7 % of males v. 11·9 % of females,
P< 0·01). There were no signiﬁcant age differences in
weight status among females. Among boys, the two older
age groups were more overweight/obese than the youngest
age group (<8 years: 18·3 % v. 33·3 % and 32·1 % of boys
aged 8–10 years and >10 years, respectively; P< 0·05;
Table 2). Overall, there was a bias towards underestimation
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of body size using the CBIS (Table 1). The majority of
children (86·2 % of males and 85·0 % of females) selected an
ideal size equating to the 25th percentile or lower (photos 1
to 3) and approximately half (52·3 % of males and 44·4 %
of females) selected an ideal size equivalent to the 10th
percentile or below (photos 1 and 2).
Body size perception
There were no signiﬁcant sex differences in body size
perception (see Table 3). Children in the lowest two age
groups were more likely to overestimate their body size
than children aged >10 years (P< 0·01). When stratiﬁed
by sex, the age differences in body size perception were
evident only among boys (P< 0·01). Across all age groups,
just over a quarter of children correctly estimated their size
and over half underestimated (53 %–64 % across age
groups). Over half of underweight children thought they
were larger than in reality, whereas 67 % of obese children
underestimated their size (P< 0·001). These results were
similar for both boys and girls.
Body size dissatisfaction
There were no signiﬁcant sex differences in BSD (Table 4).
Approximately 50 % of children wanted to be thinner
(45 % of boys and 51 % of girls) and only a quarter were
happy with their size. The youngest age group was
considerably more likely to desire a larger body size than
the two older age groups (P< 0·001). This trend was
evident in both boys and girls, and across all weight status
categories. Approximately 50 % of boys and 55 % of girls in
the older two age groups wanted to be thinner, compared
with just 30 % in the youngest age group.
There was a strong relationship between higher weight
status and desire for a thinner body (Table 4); 10 % of
underweight, 40 % of normal-weight, 80 % of overweight
and over 90 % of obese children wanted to be thinner
(P < 0·001). Within weight status categories, there were no
sex differences in BSD among underweight, overweight or
obese children but, among normal-weight children, girls
were more likely than boys to desire a thinner body size
(49·3 % and 32·5 % of normal-weight girls and boys,
Table 1 Participants’ characteristics and CBIS scores; young Hong Kong Chinese children aged 6·1–12·9 years
All (n 620) Males (n 327) Females (n 293)
Mean or n SD or % Mean or n SD or % Mean or n SD or % P for sex differences
Age (years) 9·2 1·7 9·2 1·8 9·3 1·7 NS
Age categories
<8 years 179 28·9 98 30·0 30 30·0
8–10 years 209 33·7 117 35·8 36 36·0
>10 years 232 37·4 112 34·3 34 34·0 NS
Height (m) 1·3 0·1 1·3 0·1 1·3 0·1 NS
Weight (kg) 32·2 10·2 32·7 10·7 31·7 9·6 NS
BMI (kg/m2) 17·7 3·3 18·1 3·5 17·3 3·0 <0·01
IOTF categories
Underweight 57 9·2 22 6·7 35 11·9
Normal weight 419 67·6 212 64·8 207 70·6
Overweight 108 17·4 67 20·5 41 14·0
Obese 36 5·8 26 8·0 10 3·4 <0·01
Actual CBIS category
1 50 8·1 37 11·3 13 4·4
2 111 17·9 51 15·6 60 20·4
3 137 22·1 60 18·3 77 26·3
4 109 17·6 71 21·7 38 13·0
5 139 22·4 89 27·2 50 17·1
6 63 10·2 14 4·3 49 16·7
7 11 1·8 5 1·5 6 2·0 <0·001
Perceived CBIS category
1 97 15·6 58 17·7 39 13·3
2 147 23·7 71 21·7 76 25·9
3 184 29·7 111 33·9 73 24·9
4 114 18·4 54 16·5 60 20·5
5 56 9·0 25 7·6 31 20·5
6 16 2·6 6 1·8 10 3·4
7 6 1·0 2 0·6 4 1·4 0·05
Ideal CBIS category
1 126 20·3 73 22·3 53 18·1
2 175 28·2 98 30·0 77 26·3
3 230 37·1 111 33·9 119 40·6
4 77 12·4 36 11·0 41 14·0
5 8 1·3 6 1·8 2 1·0
6 0 0·0 0 0·0 0 0·0
7 4 0·6 3 0·9 1 0·3 NS
CBIS, Child’s Body Image Scale; IOTF, International Obesity Task Force.
Values are presented as mean and standard deviation for continuous variables or as number and percentage for categorical variables.
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Table 2 Weight status* distribution by age and gender among young Hong Kong Chinese children aged 6·1–12·9 years
Underweight Normal weight Overweight Obese
n % n % n % n % P
<8 years 9 5·0 140 78·2 21 11·7 9 5·0
8–10 years 21 10·0 127 60·8 46 22·0 15 7·2
>10 years 27 11·6 152 65·5 41 17·7 12 5·2 <0·01
Males
<8 years 3 3·1 77 78·6 12 12·2 6 6·1
8–10 years 8 6·8 70 59·8 29 24·8 10 8·5
>10 year 11 9·8 65 58·0 26 23·2 10 8·9 <0·05
Females
<8 years 6 7·4 63 77·8 9 11·1 3 3·7
8–10 years 13 14·1 57 62·0 17 18·5 5 5·4
>10 years 16 13·3 87 72·5 15 12·5 2 1·7 NS
*Weight status based on the International Obesity Task Force categories for underweight, overweight and obese, defined as BMI crossing through 18·5 kg/m2,
25·0 kg/m2 and 30·0 kg/m2, respectively, at the age of 18 years(21).
Table 3 Body size perception (actual minus perceived size) by sex, age and weight status among young Hong Kong Chinese children aged
6·1–12·9 years
Overestimation of body size Correct estimation of body size Underestimation of body size
n % n % n % P
Boys
<8 years 23 23·5 24 24·5 51 52·0
8–10 years 22 18·8 32 27·4 63 53·8
>10 years 9 8·0 24 21·4 79 70·5 <0·01
Girls
<8 years 14 17·3 22 27·2 45 55·6
8–10 years 16 17·4 28 30·4 48 52·2
>10 years 11 9·2 39 32·5 70 58·3 NS
Boys
Underweight 15 68·2 6 27·3 1 4·5
Normal weight 37 17·5 56 26·4 119 56·1
Overweight 2 3·0 10 14·9 55 82·1
Obese 0 0·0 8 30·1 18 69·2 <0·001
Girls
Underweight 15 42·9 16 45·7 4 11·4
Normal weight 22 10·6 67 32·4 118 57·0
Overweight 1 2·4 5 12·2 35 85·4
Obese 3 30·0 1 10·0 6 60·0 <0·001
Table 4 Body size dissatisfaction (perceived minus ideal size) by sex, age and weight status among young Hong Kong Chinese children
aged 6·1–12·9 years
Want to be thinner Satisfied with current weight Want to be larger
n % n % n % P
Boys
<8 years 30 30·6 33 34·0 35 35·7
8–10 years 63 53·8 25 21·0 29 24·8
>10 years 54 48·0 34 30·4 24 21·4 <0·01
Girls
<8 years 31 38·3 17 21·0 33 40·7
8–10 years 55 59·8 18 19·6 19 20·7
>10 years 64 53·3 31 25·8 25 20·8 <0·01
Boys
Underweight 2 9·1 6 27·3 14 63·6
Normal weight 69 32·5 73 34·4 70 33·0
Overweight 53 79·1 11 16·4 3 4·5
Obese 23 88·5 2 7·7 1 3·8 <0·001
Girls
Underweight 4 11·4 10 28·6 21 60·0
Normal weight 102 49·3 52 25·1 53 25·6
Overweight 34 82·9 4 9·8 3 7·3
Obese 10 100·0 0 0·0 0 0·0 <0·001
1070 G Knowles et al.
respectively; P< 0·01). Among normal-weight children,
those who overestimated their size were more likely to
want to be thinner than those who underestimated or
correctly estimated their size, and those who under-
estimated their size were more likely to be satisﬁed than
those who overestimated (P< 0·01).
Predictors of body size dissatisfaction
In the logistic regression analysis adjusted for age group
and weight status (model 1, Table 5), girls were almost
twice as likely as boys to desire a smaller body than their
current size (AOR= 1·91, 95 % CI 1·32, 2·76). Compared
with the youngest age group, older children were at least
twice as likely to desire a smaller body size (AOR= 2·62;
95 % CI 1·65, 4·16 for 8–10 years; AOR= 2·16; 95 % CI 1·38,
3·38 for >10 years). Compared with normal-weight children,
overweight and obese children were over six and nineteen
times more likely to want to be thinner, respectively
(AOR= 6·23; 95 % CI 3·66, 10·60 and AOR= 19·04; 95 % CI
5·64, 64·32).
When body size perception was considered as a
predictor of BSD (model 2, Table 5), those who over-
estimated their size (perceived themselves to be larger
than they really are) were almost twice as likely to desire a
thinner body (AOR= 1·90; 95 % CI 1·02, 3·54) compared
with those who correctly estimated their body size.
Discussion
Main ﬁndings
Our study is the ﬁrst to examine the prevalence and
potential predictors of BSD in young HK Chinese children.
We observed a high prevalence of BSD among 6–13 year
olds: only 25 % of children were satisﬁed with their size
and approximately half desired a thinner body size. Older
children (>8 years), and girls, were twice as likely to desire
a thinner body compared with younger children, and with
boys, respectively. There was a clear dose–response
relationship between higher weight status and desire to be
thinner. Speciﬁcally, overweight and obese children were
six and nineteen times more likely to desire a thinner body
than their normal-weight peers, after adjusting for age and
gender. Another important ﬁnding of our study is the
potential importance of size misperception as a predictor
of BSD. Irrespective of actual body size, children who
overestimated their size were almost twice as likely to
desire a thinner body compared with children who accu-
rately estimated their size. Nevertheless, girls appeared to
have a relatively good awareness of their size from the age
of 6 years, whereas boys seemed to become more per-
ceptive of their size at a slightly older age. Taken together,
these results suggest that, by the age of 8 years, and
possibly younger among girls, HK Chinese children are
already aware of the social pressures to conform to, and
strive towards, the stereotypical ‘thin ideal’ physique.
Comparison with other studies
Our ﬁndings support the growing body of evidence which
suggests that BSD occurs before adolescence(2,14,24–26).
Similar to our ﬁndings, previous studies have found that
approximately 40 % of pre-adolescent girls(2,17,26,27) and
about 30–35 % of boys want to be thinner(1,2). A study of
adolescent girls in HK(5), and another of 18–27-year-old
HK Chinese adults(28), found that 75 % expressed a desire
to be thinner, a considerably higher prevalence than that
Table 5 Adjusted odds ratios for desire to be thinner, desire to be larger and satisfaction with current body size among young Hong Kong
Chinese children aged 6·1–12·9 years
Desire to be thinner Happy with current size Desire to be larger
Predictor AOR 95% CI P AOR 95% CI P AOR 95% CI P
Model 1
Age
<8 years 1·00 Ref. – 1·00 Ref. – 1·00 Ref. –
8–10 years 2·62 1·65, 4·16 < 0·001 0·74 0·46, 1·20 0·22 0·48 0·29, 0·77 <0·001
>10 years 2·16 1·38, 3·38 < 0·001 1·10 0·71, 1·73 0·66 0·38 0·24, 0·61 <0·001
Sex
Male 1·00 Ref. – 1·00 Ref. – 1·00 Ref. –
Female 1·91 1·32, 2·76 < 0·001 0·64 0·44, 0·93 <0·05 0·77 0·52, 1·14 0·2
Weight status
Underweight 0·13 0·05, 0·32 < 0·001 0·97 0·52, 1·82 0·93 4·88 2·69, 8·86 <0·001
Normal weight 1·00 Ref. – 1·00 Ref. – 1·00 Ref. –
Overweight 6·23 3·66, 10·60 < 0·001 0·37 0·20, 0·67 <0·001 0·15 0·06, 0·35 <0·001
Obese 19·04 5·64, 64·32 < 0·001 0·13 0·03, 0·54 <0·01 0·07 0·01, 0·49 <0·001
Model 2
Body size perception
Overestimate 1·90 1·02, 3·54 < 0·05 0·85 0·46, 1·60 0·62 0·61 0·32, 1·17 0·14
Correct estimate 1·00 Ref. – 1·00 Ref. – 1·00 Ref. –
Underestimate 0·43 0·27, 0·67 < 0·001 1·47 0·94, 2·32 0·09 1·86 1·15, 3·01 <0·001
AOR, adjusted odds ratio; Ref., referent category.
Model 1: adjusted for age group, sex and weight status. Model 2: adjusted for age group, sex, weight status and body size perception.
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reported in our study, likely due to the age differences
between the study cohorts.
With regard to the predictors of BSD, namely age,
female gender and high weight status, our ﬁndings are
generally in agreement with previous research(14,17,29).
For instance, the strong dose–response association
between higher weight status and desire to be thinner,
observed in our study, has also been reported in similar
studies of children in Western countries(14,29). For exam-
ple, in a cohort of 5–7-year-old South Asian children in the
UK, being overweight or obese was associated with a
1·5 unit increase in BSD score, and 52 % and 73 % of
overweight and obese children, respectively, wanted to be
thinner(14).
In our study, girls were twice as likely to desire a thinner
body compared with boys. Previous studies have been
inconsistent in reporting sex differences in body image
issues in children and adolescents. Some studies report no
differences between young boys and girls(14,24), whereas
others have reported higher BSD and weight perception
among girls(2,17,26–29). It is possible that methodological
differences (e.g. silhouette matching tasks(1,23) v. video-
adjustment techniques; for example, Gardner et al.(30))
or study population contribute to these discrepancies.
Further research is needed to establish whether sex
differences in body image distortion and dissatisfaction are
due to different cultural expectations on boys and girls or
are limitations of body image assessment techniques.
The potential importance of body size misperception
as a predictor of BSD has also been reported in cross-
sectional and prospective studies of adolescents in China(4),
the USA(31) and Norway(32). It seems that, irrespective
of weight status, body size misperception is highly pre-
dictive of BSD and may also be associated with other
adverse outcomes such as depressive symptoms and
anxiety(33). With this in mind, it is of concern that, in our
study, over 80 % of overweight children, and 70 % of boys
in the older age group, underestimated their body size.
In a population in which childhood obesity has risen
rapidly, especially among young boys(20), it may therefore
be important to improve awareness of what constitutes a
healthy weight among high-risk children who under-
estimate their size.
Some authors have argued that a modest amount of BSD
may inspire healthy lifestyle changes among overweight and
obese people(34) and may therefore be beneﬁcial to those
living in a so-called ‘obesogenic’ environment. However,
data from prospective studies suggest that the opposite
is true: BSD leads to extreme weight-control behaviours
such as unhealthy dieting, eating disorders and binge
eating(6,8,35), whereas satisfaction with one’s body size is
protective against eating disorders, excess weight gain and
other unhealthy behaviours such as physical inactiv-
ity(11,31,36,37). Prospective studies show that extreme weight-
loss behaviours are associated with increased BMI gain over
time, increased risk of metabolic syndrome, high TAG and
accumulation of visceral adipose tissue(31,38). These extreme
weight-loss behaviours may occur when one’s ideal size is
unachievable or unrealistic. It is disconcerting, therefore,
that about half of the children in the present study selected
an ideal size that was less than or equal to the 10th per-
centile, and about 85% selected a picture corresponding to
the 25th percentile or lower. Almost identical ﬁndings
were reported in 7–12-year-old British children(1). Thus,
improving body size satisfaction may be an important
component of obesity and eating disorder interventions,
even in the absence of weight loss. Interventions and
educational programmes should focus on the importance
of a healthy lifestyle, rather than emphasising unrealistic
thin physiques that may inadvertently contribute to the
development of body image issues. Further research should
also try to explore the extent to which the discrepancies
between ideal and perceived size are due to social desir-
ability bias and how much is due to genuine dissatisfaction
with one’s size as the two concepts are not necessarily
synonymous.
Strengths and limitations
The main strengths of our study are the relatively large
cohort of young HK Chinese children, a less frequently
studied population in the area of obesity and body image
research, and the high response rate (95 %). Our study also
beneﬁts from the use of standardised protocols and
objective measurement of BMI. Moreover, while many
previous studies have been limited to the assessment of
BSD only, the use of the valid and reliable CBIS in our
study also enabled us to assess body size perception,
which appears to be an important determinant of BSD.
Our study has some limitations which should be taken
into consideration. First, the CBIS was originally developed
for use in white Australian children aged 7–12 years(1).
Thus, the application of this tool in non-Caucasian ethnic
groups and slightly younger children (in our case, as young
as 6 years) who may struggle with comprehension of such
tasks may be an issue. However, the children seemed to
understand that the focus of the task was on body shape
and size, rather than speciﬁc facial features, and none
seemed deterred by the depiction of non-Chinese children
in the CBIS, which is possibly a result of the multicultural
ethnic mix in HK and exposure to Western-focused media.
Our sample did include seventy-eight children (forty-one
boys, thirty-seven girls) who were under the age of 7 years
(12·6%) and we found the younger children considerably
more likely to desire a larger body size; it is possible that the
6-year-olds did not understand the task or that this simply
reﬂects the common expectation that children at this
younger age to want to be bigger and older.
Additionally, although the CBIS was designed to reﬂect
the BMI distribution of 7–12-year-old children, it does not
cover the extreme ends of the scale (<3rd percentile and
>97th percentile) and might therefore be inappropriate
for very thin or very obese children. This could be a
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limitation in populations such as the Chinese where the
BMI distribution is lower than that of many Western
countries(21) and where there is a dual burden of over-
and underweight. In our study, eleven boys and four girls
were below the 3rd percentile and ﬁve boys and one girl
were above the 97th percentile, but results were
unchanged when these children were excluded from the
analysis. It is also possible that the tool could be improved
by random ordering of the ﬁgures to prevent any
anchoring effect of having the smallest ﬁgure as the ﬁrst
one on the scale.
The CBIS does not take into account desired body
composition, body shape or fat distribution; it focuses
only on size and assumes that body shape is consistent
across children within each BMI category(1,39). It has been
suggested that this limitation may lead to inaccurate
assessment in boys who might desire a more muscular,
lean physique(39). Future research could include a quali-
tative component to further explore this theory among HK
youth. Finally, due to practical issues and time constraints,
the CBIS, which was originally intended to be used on a
one-to-one basis, was administered on a class-by-class
basis in the present study. It is possible that the children
were inﬂuenced by their peer group while completing the
CBIS. However, children were asked not to communicate
with their peers while completing the task, the activity was
supervised by research assistants and none of the children
appeared to be distracted, so it is unlikely that this had any
major inﬂuence on our ﬁndings.
Conclusion
Our ﬁndings add to the growing body of evidence which
suggests that BSD and size perception develop at a
very early age, particularly among girls. Overweight and
obesity, female sex and size misperception are signiﬁcant
risk factors for BSD in children as young as 6 years of
age. These ﬁndings suggest that young HK children may
be susceptible to the social pressures of achieving the
stereotypical ‘ideal slim’ physique. Prospective studies are
required to conﬁrm these results. As BSD is a risk factor for
future weight gain and eating disorders, early education
and prevention of body image concerns should be con-
sidered an important component of obesity and eating
disorder interventions.
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